Proton magnetic resonance spectroscopy ( 1 H-MRS) studies showing increased lactate during neural activation support a broader role for lactate in brain energy metabolism than was traditionally recognized. Proton MRS measures of brain lactate responses have been used to study regional brain metabolism in clinical populations. This study examined whether variations in blood glucose influence the lactate response to visual stimulation in the visual cortex. Six subjects were scanned twice, receiving either saline or 21% glucose intravenously. Using 1 H-MRS at 1.5 Tesla with a long echo time (TE = 288ms), the lactate doublet was visible at 1.32 ppm in the visual cortex of all subjects. Lactate increased significantly from resting to visual stimulation. Hyperglycemia had no effect on this increase. The order of the slice-selective gradients for defining the spectroscopy voxel had a pronounced effect on the extent of contamination by signal originating outside the voxel. The results of this preliminary study demonstrate a method for observing a consistent activity-stimulated increase in brain lactate at 1.5 T and show that variations in blood glucose across the normal range have little effect on this response.
Introduction
Converging evidence from animal and human studies of both muscle and brain metabolism has stimulated critical reexamination of the role of lactate in energy metabolism (Brooks, 1986; Gladden, 2004; Schurr, 2005) . It was previously believed that lactate is produced only when there is insufficient oxygen for mitochondrial metabolism of pyruvate to CO 2 and H 2 O, and that lactate is not produced under aerobic conditions (views that still appear in medical textbooks; Baynes and Dominiczak, 2005) . However, studies of muscle energy metabolism have established that lactate is almost always produced during intense muscle activity under fully aerobic conditions, and that lactate serves to shuttle energy substrate from one cell or cellular compartment to another (Brooks, 1986; Gladden, 2004 
